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Abstract  
This study investigated the specificity of the postconcussion syndrome (PCS) expectation-as-
etiology hypothesis. Undergraduate students (n=551) were randomly allocated to one of three 
conditions that involved reading a vignette. Vignettes depicted either a very mild (VMI), mild 
(MI), or moderate-to-severe (MSI) motor vehicle-related traumatic brain injury (TBI). 
Participants reported the PCS and PTSD symptoms that they imagined the vignette character 
would have experienced. Secondary outcomes (knowledge of mild TBI, and the perceived 
undesirability of TBI) were also assessed. After extensive data screening, the distribution of 
participants by condition was: VMI (n=100), MI (n=96), and MSI (n=71). There was a 
significant effect of condition on PCS symptomatology,F (2,264)=16.55, p<.001. 
Significantly greater PCS symptomatology was expected in the MSI condition compared to 
the other conditions (MSI>VMI; medium effect, r=.33; MSI>MI; small-to-medium effect, 
r=.22). The same pattern of group differences was found for PTSD symptoms, F 
(2,264)=17.12, p<.001. Knowledge of mild TBI was not related to differences in expected 
PCS symptoms by condition; and the perceived undesirability of TBI was only associated 
with reported PCS symptomatology in the MSI condition. Systematic variation in the severity 
of a depicted TBI produces different PCS and PTSD symptom expectations. Even a very mild 
TBI vignette can elicit expectations of PCS symptoms. 
 
Keywords: Mild traumatic brain injury; expectation-as-etiology; Neurobehavioral Symptom 
Inventory, Posttraumatic Stress Disorder.  
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Systematic Variation of the Severity of Motor Vehicle Accident-Related Traumatic Brain 
Injury Vignettes Produces Different Postconcussion Symptom Reports. 
Postconsussion syndrome (PCS) has been described as a serious, disabling condition 
that can result from a mild traumatic brain injury (mTBI) (Al Sayegh, Sandford, & Carson, 
2010). PCS is characterized by persistent symptoms including headaches, dizziness, extra 
sensitivity to noise, difficulty concentrating, and irritability; however, the symptoms 
associated with PCS are not specific to the disorder (Iverson, Zasler & Lange, 2007). 
Attempts to understand this condition and its etiology have included both experimental and 
epidemiological studies of PCS in clinical and non-clinical samples. Together, these studies 
have revealed significant associations with other variables, including, posttraumatic stress 
disorder (PTSD; e.g., Bryant, 2011; Cooper, Nelson, Armistead-Jehle & Bowles, 2011; Stein 
& McAllister, 2009; Vanderploeg, Belanger, & Curtiss, 2009), litigation status (Ownsworth, 
Fleming, & Hardwick, 2006) and symptom over reporting (Cooper et al., 2011). These 
studies have  raised questions about the very nature of this syndrome and its specificity 
(Edmed & Sullivan, in press).  
The cause of PCS is much debated. Both psychological and biological factors have 
been implicated in its etiology (Carr, 2007; Iverson et al., 2007; Wood, 2004).  An important 
psychological factor is expectation and several research groups have investigated the PCS so-
called “expectation-as-etiology” hypothesis (Gunstad & Suhr, 2001, 2002; Mittenberg, 
DiGiulio, Perrin, & Bass, 1992; Mulhern & McMillan, 2006; Sullivan & Edmed, in press).  
Expectation of PCS symptoms was recently described as “critical” to mTBI outcomes and 
also asyet largely “ignored” (Ozen & Fernandes, 2011, p. 220), underscoring the need for 
further research in this area. 
The primary method of studying PCS expectations has involved exposing  naïve 
subjects to a vignette that depicts a motor vehicle accident and its immediate and short term 
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clinical consequences.  Participants are then asked about the symptoms they would expect 
from that incident (e.g., Mittenberg et al., 1992). To date vignette studies have sought to 
model expected symptoms  from mild TBI, since prolonged symptoms of this sort may 
contribute to following mTBI are a key feature of PCS.  However, there is debate about the 
nature and severity of a brain injury that would be sufficient to induce PCS. Some 
prospective studies suggest a positive association between TBI severity and symptoms at 
three- but not 12-months postinjury (Røe, Sveen, Alvasåker, & Bautz-Holter, 2009). , but 
oOthers have concluded that acutely reported symptoms can occur in the absence of a brain 
injury (Meares et al., 2008).  This raises a question about whetherTherefore it is of interest to 
determine if vignettes that vary injury severity (such as duration of loss of consciousness or 
posttraumatic amnesia) would elicit different expectations of PCS symptoms. Further 
expectations.  
given that sSeveral methodological limitationsissuesof past studies have been 
identified, in past PCS expectation studies a study that addresses these limitations to 
investigate this possibility is needed. as needing to be addressed.  
One such of the limitations of past PCS symptom expectation studies issue is that the 
naïvety of participants (ie. whether or not participants have knowledge of mTBI or PCS 
before they report expected symptoms) is either unknown or poorly documented. This factor 
is important to ensure that the hypothetical symptoms that participants expect are a product of 
vignette exposure only. The methods typically used for assessing ‘naivety’knowledge include 
asking participants if they know someone who has experienced TBI (Mulhern & McMillan, 
2006). Participants have beenare either excluded on the basis of this knowledge (Mackenzie 
& McMillan, 2005), or, this information had beenis used to group and compare the symptom 
expectations of participants with and without such knowledge (Gunstad & Suhr, 2002; 
Mulhern & McMillan, 2006; Sullivan & Edmed, in press). Previous studies have not always 
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demonstrated that knowledge changes PCS symptom expectations (e.g., Sullivan & Edmed, 
in press), leading to the suggestion that the mTBI recovery trajectory of individuals known to 
participants should have also been assessed (e.g., did the person with mTBI that the 
participant know develop PCS or did they recover without prolonged symptoms; Mulhern & 
McMillan, 2006).  
Another  methodological factor that has been raised as in need of further 
considerationdiscussed is the  perceived undesirability of the situation depicted in scribed in 
PCS study vignettes, and its impact  on participants’ willingness to anticipate and report the 
symptoms that they would expect from a mTBIthat situation. Gunstad and Suhr (2002, p.44) 
stated that “future studies should examine the relationship, if any, between an individual’s 
rating of the undesirability of a given disorder/event, and the number of subsequent 
symptoms they expect to experience”. This idea suggests that, irrespective of the specifics of 
the disorder/event itself, conditions that are perceived as undesirable will elicit more frequent 
and severe symptoms than conditions that are not so perceived. In PCS expectations studies, 
if there is a positive association between the perceived undesirability of mTBI and the 
symptoms anticipated from itthat are anticipated from it, then this association could itself 
partly explain the expected symptom profile.  
Mulhern and McMillan (2006) tested the relationship between undesirability and PCS 
in their study of 171 laypeople’s knowledge of PCS symptoms. They assessed the 
undesirability of mTBI by obtaining ratings of the undesirability of such an injury relative to 
other conditions/events, such as orthopaedic injury or PTSD. Mulhern and McMillan showed 
that the rank ordering of conditions in terms of undesirability was positively correlated with 
the number of PCS symptoms for some but not all conditions (e.g., for TBI and PTSD but not 
for depression or orthopaedic injury). This result led them to speculate on the perceived 
social stigma of the conditions they studied. However, Mulhern and McMillan did not assess 
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the undesirability of the injury conveyed in their vignette specifically, only the relative 
undesirability of a list of conditions, one of which was mTBI.1 It remains to be seen if the 
undesirability ratings obtained in this way have the same relationship to expected PCS 
symptoms as undesirability ratings obtained in response to the vignette that was used to elicit 
hypothetical symptoms. The predicted association between PCS symptom expectation and 
the perceived undesirability of this condition clearly warrants further investigation.  
This study had three aims. The first and primary aim of this study was to explore the 
specificity of the PCS symptom expectation effect, relative to depicted injury severity. It was 
expected that symptom number and type would both be significantly different for injuries of 
different severities. Specifically it was predicted that more symptoms would be expected in 
the moderate-to-severe injury (MSI) condition compared to either the mild (MI) or very mild 
injury (VMI) conditions, and that participants exposed to the MI vignette would expect more 
symptoms than those exposed to the VMI vignette. Given that PCS is typically reported 
following mTBI, it is of interest to determine the specificity of the expectancy effect.  
The secondary study aims were to determine the specificity of the reported symptom 
profile vis à vis PTSD, reporting of atypical mTBI symptoms, knowledge of mTBI, and 
undesirability of TBI. Thus, in separate analyses the level of expected PCS symptomatology 
was examined relative to participants’ PTSD status and the likelihood that they were over 
reporting symptoms/reporting atypical symptoms. These comparisons were undertaken to 
determine if (a) expected PTSD or atypical symptoms are impacted by TBI severity, and (b) 
those individuals with high PTSD or atypical symptom scores reported more PCS 
symptomatology than those without such elevations. In relation to mTBI knowledge, it was 
                                                
1 Note, Mulhern and McMillan (2006) wrote that they assessed undesirability of the “four 
conditions” that they studied using vignettes (p.441) one of which was labelled “mild 
traumatic brain injury”.  However, the undesirability data that they report in Table 3 of their 
article lists these ratings under the heading “head injury” (p.443).  We have assumed that 
undesirability ratings were related to mTBI, not head injury. 
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expected that participants who knew someone who had experienced poor recovery following 
a mTBI would expect greater PCS symptomatology than participants who knew someone 
who had experienced a good mTBI recovery. Finally, in terms of undesirability, we expected 
that situationally-specific undesirability ratings (i.e., those made after reading the accident 
scenario vignette) would be positively associated with the number of reported PCS symptoms 
in response to that vignette.  
Method 
Participants 
Participants were a convenience sample of 511 undergraduate students from the 
Queensland University of Technology. Participants were instructed not to enroll in the study 
if they had previously had a TBI, which was assessed as described below. Approximately 6% 
of this sample either disregarded this instruction or did not realise that they would meet 
diagnostic criteria, necessitating their exclusion prior to data analysis. Participants were 
excluded if they admitted that: a) they had a history of head injury, concussion, a current or 
past mental or intellectual impairment (such as brain injury, seizure disorder, or other 
neurological problem), or received treatment from a mental health provider in the past 12 
months (n = 32). Further exclusions prior to data analysis were necessary based on inspection 
of the data. For example, participants were excluded if: (a) their responses to any one of the 
four ‘trap’ questions (i.e., “please select ‘not at all’ as your answer to this question”) that 
were positioned throughout the questionnaire (once on each of the three symptom rating 
pages, and once in the relative undesirability rating page) indicated that they were probably 
selecting responses before reading questions (n = 39); (b) participants’ responses to a 
postexperimental questionnaire (see below) indicated that they failed to understand or comply 
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with the task instructions (n = 91)2; or (c) they had an incomplete data set (i.e., they did not 
complete the postexperimental manipulation checks) (n = 82). A minority of the remaining 
participants (n = 17/ 267) listed a language other than English as their dominant language; 
however, none of these participants were excluded on this basis alone. All participants were 
presumed to have sufficient English language skills to comprehend task instructions by virtue 
of their enrolment at an English speaking university, and in any case, as mentioned above, a 
check of task comprehension was applied to all participants. After application of the 
exclusion criteria, the final sample consisted of 267 participants (Mage = 21.28, SD = 5.10; 
76% female; 83.1% Caucasian), with 100 participants in the VMI condition, 96 in the MI 
condition, and 71 participants in the MSI condition. There were no significant differences in 
demographic composition by experimental condition. Demographic data according to 
experimental group are presented in Table 1.  
Insert Table 1 about here 
Pre-experimental questionnaire. This questionnaire was a short demographic 
survey. The purpose of this questionnaire was to collect information to enable 
characterization of the sample and to check eligibility to participate. 
mTBI vignettes. Three vignettes were used in this study. These vignettes were 
developed by Sullivan and colleagues (in press). These vignettes depict the experience of a 
person involved in a motor vehicle accident. The severity of the subsequent injury is 
systematically varied across these vignettes, such that the person experiences either no 
classifiable injury, a TBI that is classifiable as mild, or a TBI that is classifiable as moderate-
to-severe. These vignettes were developed using a process of expert peer review that included 
                                                
2 The age of excluded participants who failed the trap questions or did not comply with task instructions (n = 
130; Mdn = 20) did not differ significantly from the participants who were retained in the analyses (n = 267; 
Mdn = 20), U = 16756.5, z = -.199, p = .852. There was no significant association between whether participants 
were excluded based on trap question and task compliance failure or whether they were retained for the 
analyses, ݔଶ (1) = 1.016, p = .313. 
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formal evaluation of the depicted injury against the WHO mTBI criteria (Carroll, Cassidy, 
Holm, Kraus & Coronado, 2004). The Flesch-Kincaid reading grade of these vignettes is 
approximately 8 years, indicating that they should be able to be read and comprehended by 
this sample.  
Neurobehavioral Symptom Inventory (NSI; Cicerone & Kalmar, 1995). The 
primary outcome measure for this study was the total score on the NSI. This measure was 
chosen for this study because it has been recommended as a supplemental outcome measure 
for TBI research (see Wilde et al., 2010). The NSI is a 22-item self-report measure of 
sensory, somatic/physical, cognitive, affective/psychological symptoms. In this study, 
pParticipants rated the extent to which symptoms had disturbed them over the last two weeks 
from 1 (not at all) to 5 (extremely). Total and cluster scores were calculated using the method 
described by Wilde et al. (2010) (i.e., by summing across all items, or across all of the items 
from the physical, cognitive, affective, and sensory domains, respectively), such that higher 
scores represent greater symptomatology. A recently developed The cut-score for this test 
was employed in this studythat was recently described by (see King, (2011). was employed in 
this study.   In this sample, Tthe Chronbach’s alpha for the items comprising the NSI total 
scores was ߙ = .967. 
PTSD Checklist-Civilian (PCL-C; Weathers, Litz, Herman, Huska, & Keane, 
1993). The PCL-C was included in this studyused given the previously documented overlap 
between PCS and PTSD symptomatology. The PCL-C assesses self-reported symptoms of 
posttraumatic stress. This measure is also a recommended as TBI supplemental outcome 
measure (Wilde et al., 2010). The PCL-C has 17 items that correspond with DSM-IV PTSD 
symptoms (American Psychiatric Association, 2000) and it is suitable for use in a civilian 
population. Participants used a 5-point Likert scale (1 = not at all to 5 = extremely) to rate the 
extent to which symptoms had disturbed them over the last two weeks. The total score is 
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derived by summing the responses for the 17-items and this score can range from 17-85. The 
suggested cut-score for identifying clinically relevant PTSD symptomatology is 50 (Weathers 
et al., 1993). In this sample, tThe Chronbach’s alpha for the items comprising the total score 
was ߙ = .942.  
Mild Brain Injury Atypical Symptoms Scale (mBIAS; Cooper et al., 2011). The 
mBIAS was recently developed by Cooper and colleagues to assess symptom over-reporting. 
It was included in this study to investigate the specificity of expected symptoms. The mBIAS 
has five items that were rationally developed (see Cooper et al., 2011), each of which are 
rated on a 5-point Likert scale (1 = not at all to 5 = extremely). These items reflect symptoms 
that are uncommonly endorsed following mTBI. Standard administration, scoring, and cut-
scores were used (see Cooper et al., 2011). Total scores are generated by summing the 
responses for the five items yielding a possible total score range of 5 to 25. In this sample, 
Tthe Chronbach’s alpha for the items comprising the total score was ߙ = .9273 
Knowledge of TBI and undesirability of conditions. Knowledge of mTBI was 
assessed using the question, “do you know someone who has had concussion or mTBI?” If 
participants answered “yes” to this question, further details were sought. For example, they 
were asked to specify their relationship to the affected person, indicate how recently the 
injury occurred and by what mechanism (e.g., sport, car accident etc), and rate their recovery 
as good, poor or uncertain.  
The undesirability of conditions was assessed in two ways. First, a single 
undesirability item was presented below the vignette to which participants were exposed. 
This item asked: “How undesirable would you find such an experience?” and it was presented 
with a 5-point Likert scale ranging from “not at all undesirable” to “extremely undesirable”. 
Second, towards the end of the survey, participants used the same response scale to rate the 
undesirability of 10 conditions (as per Mulhern & McMillan, 2006) that were presented in a 
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random order. These conditions were mTBI, depression, schizophrenia, asthma, diabetes, 
epilepsy, agoraphobia, heart disease, PTSD, and a broken leg.  
Postexperimental questionnaire. The postexperimental questionnaire was used to 
assess participants’ comprehension of and compliance with task instructions. Participants 
were excluded if they (a) answered no to the question “Did you understand the instructions of 
this study?”, (b) their response to the question “Please briefly explain what you were required 
to do in this experiment?” indicated insufficient understanding of the task instruction, or (c) 
they answered yes to the question, “Did you forget to put yourself in the position of the 
character described in the accident while answering any of the symptom items?”  
Participants were also asked to complete three multiple choice questions to assess 
their recollection of the content of the stimulus vignette (e.g., “In the story, how long did the 
character lose consciousness for?”). Ninety nine exclusions were necessary based on 
participants’ responses to this questionnaire. Participants were excluded if their responses to 
any of these questions or checks indicated that they did not understand or comply with the 
task instructions.  
Procedure 
This study received institutional review board clearance (see acknowledgements). 
Participants were randomly allocated to one of three vignette conditions. These three 
conditions involved exposure to a vignette that depicted a car accident that would likely 
produce either: a very mild, mild, or a moderate-to-severe TBI.  
All questionnaires were converted into a format suitable for online administration 
(i.e., tick/check boxes were replaced with radio buttons etc). Participants enrolled in a testing 
session by clicking on a link to the study. First, the website displayed the consent form. Once 
informed consent was obtained, participants progressed to the pre-experimental 
questionnaire, followed by a vignette instruction page. Participants were instructed as 
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follows: “On the next page you will be asked to read a story describing an accident. You will 
then be asked to answer some questions based on this story, so it is important that you read 
the story carefully”. Participants were then exposed to the vignette relevant to their condition 
followed by a corresponding question about the undesirability of the depicted accident. The 
vignette exposure time was not controlled, but in order to proceed, respondents were required 
to click a radio button at the bottom of the page to register their undesirability rating. If this 
response was not received they were prompted with a reminder of the vignette and a 
statement that that their response had not yet been recorded.  
A second instruction page was then shown advising participants that the next three 
pages contained a symptom list that they should respond to “in character (i.e., as the character 
from the story you just read).” A third instruction was issued on the next page, prior to the 
first list of symptoms that said: “Try to answer the following questions as you think your 
character would answer the questions SIX MONTHS after an accident like the one you just 
read. If you aren’t sure how to answer, guess. If you need a reminder of the accident, please 
use the 'back' button. Please rate the following symptoms with regard to how much they have 
disturbed you in the LAST 2 WEEKS (remembering that you are imagining that today is six 
months after the accident).” This instruction was repeated on each of the three symptom 
rating pages, each of which displayed approximately 14 symptoms. The complete symptom 
list was constructed by embedding items from the mBIAS and PCL-C into the NSI as per 
Cooper et al. (2011).  
The postexperimental questions were then administered. These questions were 
preceded by an instruction to “respond honestly (i.e., out of character)” to all subsequent 
questions. The final set of items assessed mTBI knowledge and relative undesirability. 
Participants were thanked for their participation and, as agreed, they received bonus course 
credit in return for their participation or the chance to go into a randomly drawn prize draw. 
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Results 
The data were checked for assumptions and missing values. All assumptions were met 
unless otherwise stated. A missing values analysis revealed that there were no variables with 
more than 1.5% of missing data. There were 33 cases with missing data on the NSI (range = 
.4% to 1.5%), nine cases with missing data on the mBIAS (range = .7% to 1.5%), 17 cases 
with missing data on the PCL-C (range = .4% to 1.5%), and 15 cases with missing data on the 
undesirability questions (range = .4% to 1.1%). The missing data were resolved using 
Expectation-Maximisation algorithms for maximum-likelihood estimation, as recommended 
by Tabachnick and Fidell (2007). The above methods of handling missing data are 
appropriate given that the missing data were found to be “missing completely at random” 
(Little’s MCAR test,χ²(3760) = 3560.45, p = .990). In addition, unless otherwise stated: a) 
for all analyses, an alpha level of .05 was used, and b) a uniform effect size statistic, r, is 
reported since both parametric and non-parametric analyses are used.3  
Prior to formal analyses, two preliminary statistical checks were undertaken. First, for 
each condition the distribution of NSI total and cluster scores was checked. This check 
revealed that the normality of the NSI total score in the VMI condition was breached, and a 
number of outliers were identified. Subsequent analyses were run with and without a log 
transformation applied to the NSI total score data from this condition; where no differences 
were noted, untransformed data are reported. Where other transformations of NSI data were 
necessary to meet statistical assumptions, these are described below. Second, because 
differences in PCS symptoms by gender have been reported previously (e.g., Sawchyn, 
Brulot, & Strauss, 2000), albeit with mixed findings (e.g., Garden & Sullivan, 2010), gender 
effects were investigated. Group comparisons revealed that there was no significant 
difference in the number of expected PCS symptoms by gender in the VMI, t(98) = -1.54, p 
                                                
3 r can be interpreted as follows: r =.1 small effect,  r =.3 medium effect, and r =.5, large 
effect (Field, 2009).   
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=.126 (2-tailed), r = .15, MI, t(94) = 0.91, p =.367 (2-tailed), r = .09, or MSI conditions, 
t(69) = -1.43, p =.157 (2-tailed), r = .17. Therefore, for all subsequent analyses, gender was 
collapsed across conditions.  
PCS Symptom Expectations. 
Descriptive statistics for PCS symptoms (NSI scores) by vignette are shown in Table 
2. This table illustrates the symptoms that participants’ expected after exposure to one of the 
three vignettes. As noted previously, each of the three vignettes depicted a MVA-related TBI 
of different severity. Using the recommended NSI total score cut-off (King, 2011), 37%, 52% 
and 79% of the participants in the VMI (n = 37/100), MI (n = 50 / 96), and MSI (n = 56/71) 
conditions, respectively, expected the incident to result in a disturbance sufficient to suggest a 
diagnosis of PCS,	ݔଶ = 8.799, p = .012.4  
Insert Table 2 about here 
To determine if there was a significant difference in expected PCS symptomatology 
by brain injury severity, the total NSI score was compared across vignette conditions using a 
one-way ANOVA. This analysis had one between-groups factor (vignette), with three levels 
(VMI, MI, and MSI). The dependent variable was the NSI total score. There was a significant 
effect of vignette severity on PCS symptomatology, F(2, 264) = 16.55, p < .001. Planned 
contrasts revealed that (a) more PCS symptomatology was reported in the MI condition than 
in the VMI condition, t(264) = 2.23, p =.014 (1-tailed), r = .14; (b) more PCS 
symptomataology was reported in the MSI condition than in the MI condition, t(264) = 3.66, 
p < .001 (1-tailed), r = .22; and, (c) more PCS symptomatology was reported in the MSI 
condition than in the VMI condition, t(264) = 5.74, p < .001 (1-tailed), r = .33.  
                                                
4 Note that King  (2011) used different anchors for NSI items (0 to 4); therefore, to facilitate comparison against 
the recommended cut off, we rescaled the NSI item scores and used these new scores to create a rescaled NSI 
total score.  The rescaled NSI total score was used for this comparison only.       
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To determine if there was a significant difference in the nature of expected PCS 
symptoms by injury severity, the NSI symptom cluster summary scores were compared 
across vignette conditions using MANOVA. The dependent variables were the NSI cluster 
scores (i.e., physical, cognitive, affective and sensory cluster scores, respectively). A log 
transformation was applied to all of the dependent variables to eliminate univariate outliers. 
To control for the inflation in error rates due to the multiple dependent variables, a one-way 
between groups MANOVA was conducted with and without the transformed NSI symptom 
cluster scores; as no differences in outcomes were observed, untransformed values are 
reported. Using Hotelling’s trace statistic, there was a significant multivariate effect of 
vignette condition on the number of symptoms reported in the physical, cognitive, affective, 
and sensory domains, T = 0.17, F (8, 520) = 5.51, p < .001. Separate univariate ANOVAs for 
each cluster score revealed significant group differences on the physical [F (2, 264) = 12.58, 
p < .001], cognitive [F (2, 264) = 19.45, p < .001], affective [F (2, 264) = 17.73, p < .001], 
and sensory clusters [F (2, 264) = 10.13, p < .001], respectively. Descriptive statistics for 
cluster scores are presented in Table 2 and the follow-up planned comparisons are shown in 
Table 3. These tables show that, as the severity of the depicted injury increased, significantly 
more symptoms of each type were expected. For each cluster, the difference between the 
number of expected symptoms in response to the VMI versus MSI vignettes was greatest 
(typically medium effects) and smallest when ratings from the VMI versus MI vignettes were 
compared (typically small effects). Cross condition comparisons of scores from the affective 
and cognitive clusters were associated with larger effect sizes than the comparisons involving 
physical or sensory symptoms. 
Insert Table 3 about here 
PCS symptom report by PTSD  
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 Descriptive statistics for the PCL-C items by vignette are shown in Table 4. This table 
indicates the PTSD symptoms that participants expected following vignette exposure. Using 
the recommended cut-off (Weathers et al., 1993), 20%, 30% and 41% of the participants in 
the VMI (n = 20/100), MI (n = 28 / 96), and MSI (n = 29/71) conditions, respectively, 
screened positive for PTSD,	ݔଶ = 29.4, p < .001. To investigate whether participants’ 
expectancies of PTSD symptoms varied depending on TBI vignette severity, the total number 
of PCL-C scores was compared across condition using a one-way ANOVA. There was a 
significant effect of vignette severity on the number of PCL-C symptoms reported, F(2, 264) 
= 17.12, p < .001. Planned contrasts revealed that (a) more PTSD symptoms were reported in 
the MI than in the VMI condition, t(264) = -2.74, p =.004 (1-tailed), r = .17, (b) more PTSD 
symptoms were reported in the MSI condition than in the MI condition, t(264) = 3.30, p < 
.001 (1-tailed), r = .20, and (c) more PTSD symptoms were reported in the MSI condition 
than in the VMI condition, t(264) = -5.85, p < .001 (1-tailed), r = .34 . Furthermore, the 
number of PTSD symptoms reported was significantly positively correlated with the number 
of PCS symptoms reported in the VMI, rs = .82, p (one-tailed) <.001, MI, rs = .86, p (one-
tailed) <.001, and MSI conditions, rs = .72, p (one-tailed) <.001, respectively.  
Atypical Symptom reporting.  
mBIAS descriptive data for each vignette is also shown in Table 4. Using the 
published cut-off (Cooper et al., 2011), 20%, 32%, and 51% of participants in the VMI (n = 
20/100), MI (n = 31/96) and MSI (n = 36 /71) conditions, respectively, endorsed atypical 
symptoms at a level likely that could  indicate over reporting,	࢞૛ = 17.825, p < .001. To 
investigate the specificity of PCS symptom reporting, the total number of mBIAS items 
endorsed was compared across vignette conditions. Normality was breached for the mBIAS 
total score; therefore, a non-parametric test was conducted. According to a Kruskal-Wallis 
test, the number of mBIAS items endorsed was significantly affected by the severity of the 
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depicted injury, H(2) = 17.60, p < .001. Mann-Whitney tests were used to follow-up this 
finding. The analyses revealed that a) the mBIAS total score in the VMI condition (Mdn = 5; 
M = 7.37, SD = 4.75, 95% CI = 7.23, 7.51) did not differ significantly from the MI condition 
(Mdn = 6; M = 7.78, SD = 4.78, 95% CI = 6.28, 8.74), U = 4284.00, z = -1.39, p = .165, r = -
.10, b) the mBIAS total score in the MI condition differed significantly from the MSI 
condition (Mdn = 7; M = 8.86, SD = 4.86, 95% CI = 7.74, 9.98), U = 2563.00, z = -2.81, p = 
.005, r = -.22, and c) the mBIAS total score in the VMI condition differed significantly from 
the MSI condition, U = 2274.50, z = -4.15, p < .001, r = -.32. Furthermore, the number of 
mBIAS symptoms reported was significantly positively correlated with the number of PCS 
symptoms reported in the VMI, rs = .77, p (one-tailed) <.001, MI, rs = .82, p (one-tailed) 
<.001, and MSI conditions, rs = .64, p (one-tailed) <.001, respectively.  
 Insert Table 4 about here 
mTBI knowledge.  
To investigate whether personal knowledge of mTBI would influence the expected 
symptoms, the yes or no response to the question “Do you know someone personally who has 
experienced a concussion or mTBI?” was used as a grouping variable. The NSI PCS total 
score from the MI condition was used as the dependent variable. Two levels of this grouping 
variable were generated: has personal knowledge (n = 38; NSI PSC data for this group: M = 
43.52, SD = 18.76; 95% CI = 37.56, 49.48) or does not have personal knowledge (n = 58; 
NSI PSC data for this group: M = 48.06, SD = 19.40; 95% CI = 43.07, 53.05). An 
independent samples t-test indicated that there was no statistically significant effect of 
personal knowledge on the level of reported PCS symptomatology, t(94) = -1.14, p = .129 (1-
tailed), r = .12. However, when a participant had personal knowledge of someone who had 
experienced a concussion or mTBI and they described that person’s recovery as poor six 
months postinjury (n = 7; M = 39.93, SD = 15.86; 95% CI = 28.18, 51.68 ), they expected 
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significantly more PCS symptomatology than those participants who knew someone with a 
good recovery six months post mTBI (n = 27; M = 53.10, SD = 24.05; 95% CI = 43.94, 
62.08), t(32) = -1.76, p = .044 (1-tailed), r = .30.  
Undesirability of conditions. 
 To determine if there was a significant difference in the situationally-specific 
undesirability ratings for injury severity, the undesirability ratings were compared across 
vignette conditions. Normality was breached on the undesirability ratings for the MSI 
condition; therefore, the non-parametricKruskal-Wallis test was used. This analysis indicated 
that the undesirability ratings were affected by vignette condition, H(2) = 35.00, p < .001. 
Follow-up Mann-Whitney tests indicated that (a) undesirability ratings in the VMI condition 
(Mdn = 4; M = 3.99, SD = 1.03, 95% CI = 3.79, 4.19) did not differ significantly from the 
undesirability ratings in the MI condition (Mdn = 4; M = 3.80, SD = 0.96, 95% CI = 3.61, 
3.99), U = 4118.00, z = -1.57, p = .117, r = -.11; (b) undesirability ratings in the MI condition 
differed significantly from those ratings in the MSI condition (Mdn = 5; M = 4.63, SD = 
0.66, 95% CI = 4.48, 4.79), U = 1665.00, z = -5.87, p < .001, r = -.45; and, (c) there was a 
significant difference in the undesirability ratings between the MI and the MSI conditions, U 
= 2199.00, z = -4.43, p < .001, r = -.34. 
 Three correlations were calculated using Spearman’s r to determine the relationship 
between the perceived undesirability of each incident (situationally-specific ratings) and the 
total number of reported PCS symptoms. This analysis revealed no significant association 
between the subjective undesirability of the depicted incident and increased PCS symptom 
report in the VMI, rs = .06, p (one-tailed) = .292, or MI conditions, rs = .13, p (one-tailed) 
=.064, respectively. However, a significant positive association between the subjective 
undesirability of the incident and increased PCS symptom report was found in the MSI 
condition, rs = .27, p (one-tailed) <.001.  
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 The relative undesirability ratings of mTBI and nine other conditions was analysed 
descriptively. Table 4 lists these conditions in order of their mean undesirability rating. Note 
that a strong ceiling effect was evident for these data (the maximum undesirability score was 
5); therefore, differences in the position of items in this table do not necessarily represent a 
significant mean difference in undesirability. Inspection of the data in Table 4 shows that: (a) 
after exposure to the MSI vignette mTBI was rated as the most undesirable condition relative 
to the other nine listed, but; (b) the mean rating for mTBI across conditions was similar 
(approximately 4.5 out of 5, where 5 represents an experience that is “extremely 
undesirable”), and; (c) when participants provided undesirability ratings after reading the 
VMI or MI vignette, the mean undesirability rating for mTBI was marginally lower than the 
rating for several other conditions (schizophrenia, heart disease and epilepsy). 
Insert Table 5 about here 
Discussion (changes to this part were very extensive and are therefore not tracked; the 
original discussion is shown at the end of this MS) 
The primary study aim was to determine if the severity of a TBI, as depicted in MVA 
vignettes, would influence PCS symptom expectations. In terms of the level of PCS 
symptomatology, as predicted expected PCS symptoms increased with increasing TBI 
severity as depicted in three vignettes (VMI, MI and MSI). This result suggests that 
participants titrated their responding against the severity of the depicted injury. The reporting 
of expected PCS symptoms following exposure to a mild TBI vignette is not new (see 
Mittenberg et al., 1992); however, to our knowledge the demonstration that systematically 
varying the severity of the depicted injury produces a change in the level of reported PCS 
symptomatology is novel. This demonstration has implications for our understanding of the 
expectation-as-etiology hypothesis since this hypothesis was established on the basis of 
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vignette studies, like this one.  Given that the vignettes used in past studies may have 
unintentionally conveyed injuries of different severity (see Sullivan et al., in press, for a full 
discussion), and we have now shown that injury severity changes symptom expectation, our 
understanding of this factor could be enhanced by separating the findings from vignettes 
studies that describeuse mild TBIvignettes from those that depict ainjuries of different 
severity more or less severe TBI.   
In terms of the level of PCS symptomatology elicited in this and previous expectation 
studies, the findings from the present study are broadly consistent with previous research.  
We note that a direct comparison of the level of PCS pathology elicited in this and previous 
TBI vignette studies can only be made tentatively because of variation in the stimulus 
materials and outcome measures. In this study 52% of the sample met a clinical cutoff for 
PCS in the MI condition.  In the study by Mulhern and MacMillan (2006), 63% of their 
sample met a PCS caseness criterion when responding to a mTBI vignette. Our finding 
replicates this earlier work and indicates that: a) a majority of naïve participants expect 
symptoms from a mild TBI to persist beyond six months, and; b) the level of anticipated 
symptomatology would flag PCS diagnosis. This finding is important because, as conceptual 
models suggest (e.g., Iverson et al., 2007), expectations influence mTBI recovery.  
At the symptom level, the most frequently endorsed affective symptom was “feeling 
anxious” and the most frequently endorsed sensory symptom was “headache.” These two 
symptoms were endorsed by a minimum of 78% of the sample from each condition, and they 
were the most frequently endorsed symptoms from their cluster irrespective of depicted TBI 
severity. In other studies, headaches have also been found to be very frequently expected 
(Mulhern & McMillan, 2006; Sullivan & Edmed, in press).  However, there was statistically 
significant variation in the endorsement frequencyies of symptoms from other clusters across 
conditions, which suggests that the nature of expected symptoms was influenced by depicted 
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TBI severity. For example, in the cognitive cluster, in two out of the three conditions (MI and 
MSI), the most frequently endorsed symptom was “forgetfulness” (73% and 87% 
respectively), whereas in the VMI condition “poor concentration” and “fatigue” were the 
most frequently endorsed symptoms (endorsed by 57% of this group). There was no 
uniformity in the most commonly endorsed physical symptom. In the VMI, MI and MSI 
conditions the most frequently endorsed physical symptoms were “vision problems” (49%), 
“poor coordination” (61.5%), and “feeling dizzy” (77.5%), respectively.   Taken together, 
these findings suggest that naïve participants anticipate different physical and cognitive 
symptoms from TBI depending on injury severity, but that most people expect prolonged 
headache and anxiety from TBI, irrespective of its severity. 
As noted earlier, previous studies have shown that the symptoms reported by 
individuals with PCS are also reported by individuals with PTSD (Harvey & Bryant, 1998).  
Therefore, one of this study’s secondary aims was to explore the effect of TBI severity on 
expected PTSD symptom reporting. This study found that: a) PTSD symptoms were expected 
from a TBI; and, b) that PTSD symptom expectation increased with the increasing severity of 
the depicted TBI injury, similar to the pattern observed for PCS symptoms. Furthermore, 
40% of participants in the MSI condition expected PTSD symptomatology at a level close to 
the PCL-C cut-score for PTSD. These results are consistent with reports that indicate a high 
degree of symptom overlap between TBI and PTSD (Bryant, 2011; Cooper et al., 2011) and 
that comorbidity is higher as a function of increased TBI severity (Byrant & Harvey, 1999).  
However, exceptions to this trend have also been noted; for example, in some clinical 
samples a clear link between these conditions has not been demonstrated (e.g., Gil, Caspi, 
Ben-Ari, Koren & Klein, 2005), and these exceptions have led to discussion about the role of 
memory in PTSD and PCS.  In our study participants may have had difficulty imagining a 
situation in which impaired memory might ‘protect’ from PTSD as has been proposed (Gil et 
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al., 2005).  Further, it is possible that our participants attended to the traumatic circumstances 
of the brain injury, either instead of, or in addition to, anticipating the consequences of the 
brain injury itself.  The non-specificity of symptoms in both conditions could be another 
factor in the high rate of symptom endorsement for these disordersboth conditions.   
In this study we also sought to explore the effect of vignettes on atypical TBI 
symptom reporting. Group comparisons across conditions revealed a mixed pattern of results; 
significant group differences in mBIAS total scores were found when the MSI group was 
compared with the other two groups (fewer mBIAS symptoms were reported by the VMI and 
MI groups relative to the MSI group), but not when the MI and VMI groups means were 
compared. These results suggest that participants expected more atypical symptoms, or over 
reported symptoms, when they imagined the consequences of a moderate-to-severe TBI.  The 
depiction of a mild or very mild injury did not result in significant differences in the number 
of endorsed atypical symptoms. Given that the majority of participants in the VMI and MI 
conditions did not trigger an mBIAS ‘red flag’ it could be argued that the expected symptoms 
from VMI or MI vignette exposure are not due to a general tendency to over report symptoms 
because atypical symptoms were not selected. This finding is similar to Mackenzie and 
McMillan’s (2006) study that investigated the effect of ‘bogus items’ on expected symptom 
report and found that participants did not respond indiscriminately to the checklist. However, 
our finding further highlights the need to closely control the depicted TBI severity because 
varying this parameter produces differences in the number of expected atypical symptoms.   
In this study, we also examined the possibility that mTBI knowledge might influence 
PCS expectations using a detailed assessment of mTBI knowledge. Our findings  suggest 
that, consistent with previous reports (Mulhern & McMillan, 2006; Sullivan & Edmed, in 
press), when knowledge is assessed very broadly and without consideration of recovery, no 
differences in the number of expected PCS symptoms are found following exposure to a 
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mTBI vignette for participants with or without personal knowledge of mTBI. However, an 
exploratory analysis that included recovery revealed differences in the expected direction. 
Although the group sizes for this analysis were small, significantly fewer PCS symptoms 
were reported by those participants who knew of someone whose recovery was good as 
opposed to poor (medium effect size).  This finding advances previous research by 
implementing the recommendation to use a more detailed knowledge assessment (Mulhern & 
McMillan, 2006) and showing that using this method different relationships between 
knowledge and PCS expectation are revealed. If replicated, this finding would suggest that 
symptom expectations are influenced by knowledge, if knowledge is carefully 
operationalized. Further, this result raises the possibility that if knowledge can be influenced, 
for example using the cognitive behaviour therapy programs (Al Sayegh et al., 2010), so too 
might injury expectation, and ultimately clinical outcome. 
The final aim of this study was to examine the perceived undesirability of depicted 
incidents and its influence on PCS symptom report following vignette exposure.  Consistent 
with previous mTBI vignette research (Mulhern & McMillan, 2006), at a descriptive level, 
schizophrenia was rated as the most undesirable condition, and asthma and a broken leg were 
rated as the two least undesirable conditions. However, the position of mTBI in this list of 
conditions in order of perceived undesirability, commencing with the most undesirable, was 
somewhat higher in this study (i.e., in the first or fourth position depending on condition), 
than in the previous study (i.e., third from the bottom; Mulhern & McMillan, 2006). As noted 
previously, it is possible that this variation is due in part to methodological differences 
between studies, especially the use of different vignettes (for a comparison of these vignettes 
see Sullivan et al., in press) and/or the use of different PCS symptom questionnaires. 
However, formal tests of the significance of the differences in the ranked positions of 
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conditions were not undertaken in this study because we did not use ordinal data collection 
methods (we suggest this as a change for future research).  
The results of correlational analyses between situationally-specific undesirability 
ratings (i.e., those that were obtained immediately after reading the vignette and were specific 
to the conveyed incident) and expected PCS symptomatology were not consistent with 
predictions. These analyses revealed a significant association between undesirability and PCS 
symptomatology in the MSI condition only. This finding suggests that, consistent with prior 
speculation, the perceived undesirability of a mTBI is an important correlate of PCS 
expectancies, but only when the depicted vignette conveys an injury that is moderate-to-
severe. This finding may indicate that perceived undesirability of depicted incidents is also 
sensitive to severity manipulations, and perhaps, that the relationship between this variable to 
PCS symptom reporting is more complex than initially suggested. 
Overall, the results of this study raise important questions about the etiology of PCS 
symptoms. The finding of a dose-response relationship between the severity of the depicted 
injury and the frequency/severity of expected symptoms is consistent with actual symptom 
report from TBI samples in some studies (e.g., {Davies, 2012 #613}, but other studies show 
an inverse dose-response relationship e.g., {Sigurdardottir, 2009 #505} particularly in 
compensable contexts (see Greiffenstein & Baker, 2006). In actual TBI samples, a dose-
response relationship lends weight to the theory that a head injury is causally related to the 
subsequent dysfunction. Therefore, when a dose-response relationship is not found, the 
validity of the symptom report may be called into question. In this study, the dose-response 
relationship with expectation effects may suggest that…….  
 
There are a number of study limitations. First, the experimental manipulation that was 
used in this study (exposure to the vignettes) relied on participants reading and using the 
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information contained in the vignettes prior to reporting symptoms. We cannot be certain that 
participants used the vignettes as intended. However, extensive postexperimental checks were 
incorporated into the study design, allowing implementation of stringent exclusion criteria. 
One of these exclusions specifically deleted cases that failed any one of the three recall items 
that assessed key vignette details. Other checks resulted in the exclusion of participants who 
indicated that they did not use the details by responding in character. These conservative 
criteria were applied to ensure data quality, and to improve sample characterisation. A further 
related issue is that even if participants were using the vignettes as intended, there may be 
differences in imagined symptoms elicited ‘in character’ and symptoms that are imagined for 
oneself, or symptoms that are expected after an actual mTBI.  
In addition to these issues, this study is limited because (a) participants' knowledge of 
TBI was self-reported and not otherwise verified, which is the case for other studies that have 
used a similar approach (see Mulhern & McKenzie, 2006) but still may limit results; (b) the 
number of participants in a selected analysis (i.e., the knowledge plus recovery analysis) was 
very small; (c) the relative undesirability ratings were limited by a ceiling effect; (d) we did 
not exclude individuals who were over reporting symptoms because we wanted to examine 
the effect of vignette exposure on this aspect of performance; and, (e) this study used a non-
clinical sample. Indeed, the finding that participants in this sample expected more PCS 
symptomatology in response to TBI vignettes with increasing injury severity differs from 
findings from clinical samples in which greater symptomatology is reported by people with 
mild injuries, or there is a lack of a clear relationship between symptom report and injury 
severity. finding of a dose-response relationship between the severity of the depicted injury 
and the frequency/severity of expected symptoms is consistent with actual symptom report 
from TBI samples in some studies (e.g., {Davies, 2012 #613}, but other studies show an 
inverse dose-response relationship e.g., {Sigurdardottir, 2009 #505} particularly in 
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compensable contexts (see Greiffenstein & Baker, 2006). This discrepancy may be an artefact 
of the factors noted above, such as the third person nature of this study. It could also be a 
product of the fact that expectations are only one of several factors implicated in PCS 
symptom report from actual mTBI (e.g., Iverson et al., 2007). While we suggest that the 
expectations of a non-clinical group are highly relevant to the experience of mTBI patients 
who themselves, prior to injury, also belonged to this group, the extent to which these results 
generalise to clinical samples is limited.  
Taken together the results of this study show that the MI vignette, which is arguably 
the most pertinent for PCS research, was strongly positively associated with a “plausible” 
symptom set (e.g., PTSD), but not with the perceived undesirability of the injury described. It 
was also strongly positively associated with symptom over reporting, but the mean for this 
group was less than the mBIAS clinical cut-off, and almost 70% of the participants in this 
sample would have passed the mBIAS, indicating that they were generally identifying 
‘typical’ PCS symptoms. Thus, vignettes appear to be a useful method of studying 
expectations.  However,  as noted earlier, given that the existing literature on PCS 
expectations is based on vignettes that may have inadvertently conveyed an injury of greater 
severity than intended (Sullivan et al., in press), this study’s findings highlight the importance 
of carefully verifying the severity of the depicted injury. Adopting a standardized vignette for 
PCS expectancy research, since variations in the content of these vignettes change key 
aspects of PCS symptom reporting, is suggested. In terms of the etiological debate about 
PCS, this study suggests that expectations could account for the finding that PCS can occur in 
the absence of a brain injury (Meares et al., 2011) because we have shown that people have 
such expectations (i.e., Almost 40% of our VMI participants expected prolonged PCS 
symptoms from an injury of such minor severity that it would not meet the minimum criteria 
to be classified as a mTBI). Future studies could also contribute to this debate by using 
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vignettes that vary the severity of the contextual incident, while holding the TBI injury 
severity characteristics constant, or, varying the mechanism of injury (i.e., sports versus 
MVA-related TBI) while holding TBI injury severity constant.  This further work is 
important to further clarify the role of expectation on persistent symptom report from TBI. 
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Table 1 
Participant Demographic Characteristics in Each Experimental Condition and the Statistical 
Significance of Cross-Condition Comparisons. 
 Experimental condition  
 Very Mild Injury 
Vignette  
(n = 100) 
Mild Injury  
Vignette  
(n = 96) 
Moderate-to-Severe 
Injury Vignette  
(n = 71) 
 
p 
Age (in years): 
    M 












   Male  












   Caucasian 
   Other:       
 
 84% 






 16.9%  
.978 
Dominant Language: 
   English 









  7% 
.536 
Years of Education 
    M 











Plays a contact sport: 
    Yes 











Personal knowledge of mTBI: 
    No 
    Yes 
  Type of relationship: 
     - Close Friend/Family 
     - Friend/Colleague 
     - Other 
      
  Injured within: 
     - The last month 
     - The last year 
     - More than one year ago 
     - More than five years ago 
 
  Type of recovery: 
     - With poor recovery 
     - With good recovery 







































































Course of Study: 
   Business 
   Education 
   Psychology 

















Notes: N = 267. Cross-condition comparisons were performed using Kruskal-Wallis tests for 
continuous variables and Chi-square tests for categorical tests. Significance evaluated at p 
=.05 (2-tailed).  
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Table 2 
Descriptive Statistics and Endorsement Rates for Neurobehavioral Symptom Inventory (NSI) Postconcussion Syndrome Symptoms Reported 
After Exposure to One of Three Traumatic Brain Injury Vignettes. 
 Vignette type 
          
 Very Mild Injury 
(n = 100)  
Mild Injury 
(n = 96) 
Moderate-to-Severe Injury  
(n = 71) 
NSI Symptoms1 M SD CI % M SD CI % M SD CI % 
Dizziness   1.73 1.01 [1.53, 1.93] 44 1.96 1.11 [1.74, 2.18] 52.1 2.49 1.17 [2.22, 2.76] 77.5 
Balance   1.67 0.96 [1.48, 1.86] 40 1.92 1.03 [1.71, 2.13] 54.2 2.36 1.26 [2.07, 2.65] 66.2 
Coordination  1.67 0.90 [1.49, 1.85] 44 2.00 1.02 [1.80, 2.20] 61.5 2.59 1.30 [2.29, 2.89] 74.6 
Nausea   1.61 0.90 [1.43, 1.79] 39 1.79 1.05 [1.58, 2.00] 46.9 2.00 1.07 [1.75, 2.25] 60.6 
Vision Problems 1.79 1.01 [1.59, 1.99] 49 2.00 1.17 [1.77, 2.23] 54.2 2.38 1.16 [2.11, 2.65] 73.2 
Appetite change 1.65 0.88 [1.48, 1.82] 44 1.89 1.00 [1.69, 2.09] 54.2 2.27 1.13 [2.01, 2.53] 67.6 
Physical cluster  10.12 4.55 [9.23, 11.01]  11.56 5.29 [10.5, 12.62]  14.10 5.64 [12.79, 15.41]  
Concentration  1.86 0.91 [1.68, 2.04] 57 2.05 1.11 [1.83, 2.27] 62.5 2.80 1.23 [2.51, 3.09] 80.3 
Memory  1.71 0.95 [1.52, 1.90] 46 2.38 1.17 [2.15, 2.61] 72.9 2.79 1.11 [2.53, 3.05] 87.3 
Decision Making   1.84 0.96 [1.65, 2.03] 54 2.09 1.06 [1.88, 2.30] 65.6 2.54 1.09 [2.29, 2.79] 78.9 
Thinking/Organization 1.79 1.01 [1.59, 1.99] 48 2.09 1.21 [1.85, 2.33] 56.2 2.70 1.15 [2.43, 2.97] 81.7 
Fatigue  1.95 1.04 [1.75, 2.15] 57 2.25 1.21 [2.01, 2.49] 66.7 2.77 1.17 [2.50, 3.04] 83.1 
Cognitive cluster 9.15 4.19 [8.33, 9.97]  10.85 4.88 [9.87, 11.83]  13.60 4.77 [12.49, 14.71]  
Anxiety  2.64 1.04 [2.44, 2.84] 89 2.93 1.24 [2.68, 3.18] 84.4 3.45 1.11 [3.19, 3.71] 97.2 
Depression  2.00 0.95 [1.81, 2.19] 65 2.22 1.20 [2.02, 2.42] 66.7 2.90 1.24 [2.61, 3.19] 83.1 
Irritability  1.89 0.93 [1.71, 2.07] 57 1.99 0.97 [1.80, 2.18] 65.6 2.66 1.21 [2.38, 2.94] 83.1 
Frustration  2.03 1.01 [1.83, 2.23] 64 2.43 1.25 [2.18, 2.68] 69.8 2.97 1.31 [2.67, 3.27] 81.7 
Affective cluster 8.56 3.30 [7.91, 9.21]  9.57 3.96 [8.78, 10.36]  11.99 4.03 [11.05, 12.93]  
Headaches   2.47 1.14 [2.25, 2.69] 81 2.56 1.20 [2.32, 2.80] 78.1 3.10 1.33 [2.79, 3.41] 87.3 
Sensitivity to light   1.64 0.93 [1.46, 1.82] 41 1.76 0.94 [1.57, 1.95] 49 2.20 1.14 [1.93, 2.47] 66.2 
Hearing difficulty   1.56 0.99 [1.37, 1.75] 33 1.75 1.06 [1.54, 1.96] 44.8 1.94 1.09 [1.69, 2.19] 54.9 
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Sensitivity to noise   1.84 0.93 [1.66, 2.02] 55 2.31 1.28 [2.05, 2.57] 64.6 2.61 1.13 [2.35, 2.87] 78.9 
Numbness  1.70 1.01 [1.50, 1.90] 41 2.02 1.21 [1.78, 2.26] 56.2 2.48 1.09 [2.23, 2.73] 78.9 
Change in taste/smell   1.38 0.75 [1.23, 1.53] 26 1.50 0.88 [1.32, 1.68] 32.3 1.76 1.13 [1.50, 2.02] 42.3 
Sleep problems   2.15 1.16 [1.92, 2.38] 64 2.39 1.23 [2.14, 2.64] 70.8 2.75 1.21 [2.47, 3.03] 81.7 
Sensory cluster  12.73 5.38 [11.68, 13.78]  14.29 6.19 [13.05, 15.53]  16.83 6.08 [15.42, 18.24]  
             
Total score 40.56 16.25 [37.38, 43.74]  46.26 19.18 [42.45, 50.13]  56.51 18.34 [52.24, 60.78]  
Note. N = 267. CI = confidence interval; NSI = Neurobehavioral Symptom Inventory. According to follow-up planned comparisons, total, 
cluster and all items means were statistically different at α = .05. NSI responses were reported on a five point Likert scale that ranged from 1 to 
5, whereas others have used a 0 to 4 scale (e.g., Wilde et al., 2010). Total NSI scores are reported against the 1 to 5 scale and they were not 
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 Table 3 
Planned Comparisons for Follow-up Neurobehavioral Symptom Inventory (NSI) Cluster Score Analyses by Vignette Condition. 
  Very Mild vs Mild Vignette  Mild vs Mod-Sev Vignette  Very Mild vs Mod-Sev Vignette 
NSI Cluster  t p r  t p r  t p r 













Cognitive  .005 .16  <.001 .23  <.001 .36 
Affective  .031 .11  <.001 .25  <.001 .34 
Sensory  .033 .11  .003 .17  <.001 .27 
Note. df = 264. NSI = Neurobehavioral Symptom Inventory; Mod-Sev = Moderate-to-Severe; t = t-test value; r = Pearson’s r; Significance 
evaluated at p =.05.  
The three vignette conditions conveyed a very mild, mild, or moderate-to-severe traumatic brain injury. 
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Table 4 
Descriptive Statistics for the PTSD Checklist-Civilian and mild Brain Injury Atypical Scale by Vignette Condition. 
 
 
Very Mild Injury Vignette 
(n = 100) 
 Mild Injury Vignette 
(n = 96) 
 Moderate-to-Severe Vignette 
(n = 71) 
Symptoms M SD 95% CI %  M SD 95% CI %  M SD 95% CI % 
PCL-C1                
 Disturbing memories 2.48 1.25 [2.24, 2.72] 75  2.80 1.23 [2.55, 3.05] 84.4 3.27 1.19 [2.99, 3.55] 90.1 
 Disturbing dreams 2.47 1.29 [2.22, 2.72] 70  2.82 1.20 [2.58, 3.06] 85.4 3.32 1.20 [3.04, 3.36] 91.5 
 Reliving experience 2.14 1.17 [1.91, 2.37] 62  2.34 1.14 [2.34, 1.14] 75 2.70 1.24 [2.41, 2.99] 80.3 
 Upset when reminded 2.46 1.18 [2.23, 2.69] 77  2.81 1.19 [2.57, 3.05] 87.5 3.34 1.23 [3.05, 3.63] 88.7 
 Arousal with reminder 2.44 1.11 [2.22, 2.66] 78  2.80 1.27 [2.55, 3.05] 82.3 3.10 1.17 [2.83, 3.37] 90.1 
 Avoids thoughts 2.23 1.19 [2.00, 2.46] 66  2.70 1.26 [2.45, 2.95] 79.2 2.94 1.23 [2.65, 3.23] 85.9 
 Avoids activities  2.44 1.16 [2.21, 2.67] 75  2.86 1.17 [2.63, 3.09] 87.5 3.25 1.12 [2.99, 1.12] 93 
 Trouble remembering 2.03 1.01 [1.83, 2.23] 60  2.84 1.17 [2.61, 3.07] 87.5 3.24 1.19 [2.96, 3.52] 93 
 Loss of interest 1.76 0.94 [1.58, 1.94] 51  1.99 1.07 [1.78, 2.20] 56.2 2.45 1.24 [2.16, 2.74] 74.6 
 Feeling distant 1.79 .94 [1.61, 1.97] 53  1.98 1.08 [1.76, 2.20] 58.3 2.51 1.18 [2.24, 2.78] 76.1 
 Feeling numb 1.62 1.02 [1.42, 1.82] 35 1.94 1.19 [1.70, 2.18] 49 2.31 1.27 [2.01, 2.61] 66.2
 Future cut short 1.98 1.10 [1.76, 2.20] 56  2.30 1.16 [2.07, 2.53] 69.8 2.62 1.26 [2.33, 2.91] 77.5 
 Poor sleep 2.26 1.08 [2.05, 2.47] 72  2.57 1.09 [2.35, 2.79] 82.3 2.96 1.18 [2.69, 3.23] 85.9 
 Irritability 1.78 0.90 [1.60, 1.96] 54  1.86 1.02 [1.66, 2.06] 55.2 2.46 1.05 [2.22, 2.70] 80.3 
 Trouble concentrating 2.20 1.05 [1.99, 2.41] 72  2.39 1.09 [2.17, 2.61] 78.1 3.39 1.09 [3.14, 3.64] 95.8 
 Super alert, watchful 3.24 1.20 [3.24, 1.20] 92  3.31 1.17 [3.08, 3.54] 93.7 3.38 1.29 [3.08, 3.68] 91.5 
 Jumpy, easily startled 2.20 1.04 [2.00, 2.40] 72  2.53 1.17 [2.53, 1.17] 78.1 2.68 1.19 [2.40, 2.96] 84.5 
PCL-C Total Score  37.51 13.56 34.85, 40.17   42.87 14.12 40.05, 45.69  49.92 13.17 46.86, 52.98  
              
mBIAS              
 Item 1 1.62 1.15 [1.39, 1.85] 31  1.64 1.13 [1.41, 1.87] 34.4 1.99 1.20 [1.71, 2.27] 54.9 
 Item 2 1.46 1.11 [1.24, 1.68] 19  1.50 1.11 [1.28, 1.72] 21.9 1.61 1.19 [1.33, 1.89] 29.6 
 Item 3 1.46 1.08 [1.25, 1.67] 19  1.53 1.10 [1.31, 1.75] 27.1 1.66 0.96 [1.44, 1.88] 40.8 
 Item 4 1.47 1.18 [1.24, 1.70] 18  1.54 1.22 [1.30, 1.78] 20.8 1.69 1.26 [1.40, 1.98] 31 
 Item 5 1.36 0.69 [1.22, 1.50] 25  1.57 0.83 [1.40, 1.74] 41.7 1.92 1.01 [1.69, 2.15] 57.7 
mBIAS Total Score 7.37 4.75 7.23, 7.51   7.78 4.78 6.82, 8.74  8.86 4.83 7.74, 9.98  
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Note. N = 267. CI = confidence interval; mBIAS = mild Brain Injury Atypical Scale; PCL-C = PTSD Checklist Civilian; The three vignette 
conditions conveyed a very mild, mild, or moderate-to-severe traumatic brain injury. PCL-C = PTSD Checklist-Civilian (Weathers et al., 1993); 
mBIAS = Mild Brain Injury Atypical Symptoms Scale (Cooper et al., 2011). 1 PCL-C items have been abbreviated.
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Table 5 
The Perceived Undesirability of a Mild Traumatic Brain Injury and Nine Other Conditions in Order From Most to Least Undesirable. 
   Severity of depicted Traumatic Brain Injury 
Very Mild Vignette        Mild Vignette  Moderate-to-Severe Vignette 












1. Schizophrenia 4.69 (0.79)  1. Schizophrenia 4.64 (0.94)  1. MTBI 4.54 (1.04) 
2. Heart disease 4.65 (0.83)  2. Heart disease 4.58 (0.93)  2. Heart disease 4.52 (1.07) 
3. Epilepsy 4.60 (0.88)  3. Epilepsy 4.48 (0.95)  3. Schizophrenia 4.48 (1.11) 
4. MTBI 4.54 (0.98)  4. MTBI 4.44 (0.99)  4. Epilepsy 4.39 (1.09) 
5. Agoraphobia 4.33 (1.01)  5. PTSD 4.08 (1.00)  5. Diabetes 4.23 (1.10) 
6. PTSD 4.31 (0.98)  6. Agoraphobia 4.07 (1.23)  6. Agoraphobia 4.02 (1.25) 
7. Diabetes 4.20 (1.05)  7. Diabetes 4.06 (1.16)  7. PTSD 3.97 (1.13) 
8. Depression 3.99 (1.08)  8. Depression 3.94 (1.01)  8. Depression 3.86 (1.17) 
9. Broken leg 3.67 (1.15)  9. Broken leg 3.52 (1.11)  9. Broken leg 3.55 (1.26) 
10. Asthma 3.44 (1.14)  10. Asthma 3.22 (1.02)  10. Asthma 3.41 (1.23) 
Note. N = 267. MTBI = mild traumatic brain injury; PTSD = posttraumatic stress disorder. The order of conditions listed in this table was 
determined using the mean undesirability ratings for each condition. Undesirability ratings were obtained for each condition after exposure to 
one of three mTBI vignettes. Differences in position do not necessarily correspond to a statistically significant difference in mean ratings. 
Undesirability ratings were made on a 5-point Likert scale and higher scores indicate greater subjective undesirability
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